Rapid determination of six metabolites from multiple cytochrome P450 probe substrates in human liver microsome by liquid chromatography/mass spectrometry: application to high-throughput inhibition screening of terpenoids.
A rapid liquid chromatography/tandem mass spectrometry (LC/MS/MS) method was developed for the determination of six cytochrome P450 (CYP) probe substrate metabolites including paracetamol (PAR) for CYP1A2, 4-hydroxytolbutamide (OHTOL) for CYP2C9, 5-hydroxyomeprazole (OHOMe) for CYP2C19, dextrorphan (DEXM) for CYP2D6, 6-hydroxychlorzoxazone (OHCHL) for CYP2E1 and dehydronifedipine (DNIF) for CYP3A4. The triple-quadrupole mass spectrometer was operated in both positive and negative modes, and selective reaction monitoring was used for quantification. The method was validated over the concentration ranges (0.075/0.04/0.05/0.02/0.1/0.0625 microM to 4.8/2.56/3.2/1.28/6.4/4.0 microM) for PAR/OHTOL/OHOME/DEXP/OHCHL/DNIF analytes with acceptable accuracy and precision. The inhibitory effect on the six CYP enzymes has been verified with their known specific inhibitors. This high-throughput inhibition screening approach has been successfully applied to study the inhibitory effects of 18 terpenoids on CYP enzymes. Among them, tanshinone IIA and cryptotanshinone are found to be potent inhibitors to CYP1A2, while artemisinin is a marginal inhibitor to CYP1A2 and glycyrrhetic acid is a weak inhibitor to CYP2C9.